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in minute detail the histology of certain parts of the body, 
especially the gills and mantle lobes, the alimentary canal and 
liver. We give figures and descriptions of these structures in 
both normal and abnormal conditions. 

(2) We have also worked out the distribution and probable 
function of a miuute muscle, which we believe to be the 
modified representative of the protractor pedis muscle of some 
other molluscs. 

(3) A diseased condition we found in certain American 
oysters very soon brought us into contact with the vexed 
question of the “ greening ” of oysters, and one of the first 
results we arrived at was that there are several distinct kinds 
of greenness in oysters. Some of them, such as the green 
Marennes oysters, and those of some rivers on the Essex coast 
are healthy ; while others, such as some Falmouth oysters, con¬ 
taining copper, and some American oysters re-bedded on our 
coast, and which have the pale-green “ leucocytosis ” described 
in our former paper to the Royal Society, are not in a healthy 
state. 

(4) Some forms of greenness ( e.g . the leucocytosis) are 
certainly associated with the presence of a greatly increased 
amount of copper in the oyster, while other forms of greenness 
(e.g. that of the Marennes oysters) have no connection with 
copper, but depend upon the presence of a special pigment, 

“ marennin.” 

We are able, in the main, to support Ray Lank ester in his 
observations on Marennes oysters ; but we regard the wandering 
amoeboid granular cells on the surface of the gills as leucocytes 
which have escaped from the blood spaces, and have probably 
assumed a phagocytic function. 

(5) We see no reason to think that any iron which may be 
associated with any marennin in the gills, (Sic., is taken in 
through the surface epithelium of the gill and palps, but regard 
it, like the rest of the iron in the body, as a product of 
ordinary digestion and absorption in the alimentary canal and 
liver. 

(6) We do not find that there is any excessive amount of iron 
in the green Marennes oyster compared with the colourless 
oyster, nor do the green parts (gills, palp, &c.) of the Marennes 
oyster contain either absolutely or relatively to the colourless 
parts (mantle, &c.) more iron than colourless oysters. We 
therefore conclude that there is no connection between the 
green colour of the “ Huitres de Marennes” and the iron they 
may contain. 

(7) On the other hand, we do find by quantitative analysis 
that there is more copper in the green American oyster than in 
the colourless one ; and more proportionately in the greener 
parts than in those that are less green. We therefore conclude 
that their green colour is due to copper. We also find a 
greater quantity of iron in those green American oysters than in 
the colourless ; but this excess is, proportionately, considerably 
less than that of the copper. 

(8) In the Falmouth oysters, containing an excessive amount 
of copper, we find that much of the copper is certainly mechan¬ 
ically attached to the surface of the body, and is in a form 
insoluble in water, probably as a basic carbonate. In addition 
to this, however, the Falmouth oyster maycontain a much larger 
amount of copper in its tissues than does the normal colourless 
oyster. In these Falmouth oysters the cause of the green 
colour may be the same as in the green American oyster. 

(9) By treating sections of diseased American oysters under 
the microscope with potassium ferrocyanide and various other 
reagents, we find that the copper reactions correspond in 
distribution w'ith the green coloration ; and we find, moreover, 
from these micro-chemical observations that the copper is 
situated in the blood-cells or leucocytes, which are greatly 
increased in number. This condition may be described as a 
green leucocytosis, in which copper in notable amount is stored 
up in the leucocytes. 

(10) We find that an aqueous solution of pure hsematoxylin is 
an extremely delicate test for copper, just as Macallum found it 
to be for iron. 

(n) Experiments in feeding oysters with weak solutions of 
various copper and iron salts gave no definite results, certainly 
no clear evidence of any absorption of the metals accompanied 
by “greening.” 

(12) Although we did not find the Bacillus typhosus in any 
oysters obtained from the sea or from the markets, yet in our 
experimental oysters inoculated with typhoid we were able to 
recover the organism from the body of the oyster up to the 
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tenth day. We show that the typhoid bacillus does not increase 
in the body or in the tissues of the oyster, and our figures 
indicate that the bacilli perish in the intestine. 

(13) Our experiments showed that sea-water was inimical to 
the growth of the typhoid bacilli. Although their presence was 
demonstrated in one case on the twenty-first day after addition 
to the water, still there appeared to be no initial or subsequent 
multiplication of the bacilli. 

(14) In our experiments in washing infected oysters in a stream 
of clean sea-water the results were definite and uniform ; there 
was a great diminution or total disappearance of the typhoid 
bacilli in from one to seven days. 

(15) The colon group of bacilli is frequently found in shell¬ 
fish as sold in towns, and especially in the oyster ; but we have 
no evidence that it occurs in mollusea living in pure sea-water. 
The natural inference that the presence of the colon bacillus 
invariably indicates sewage contamination must, however, not 
be considered established without further investigation. 

(16) The colon group may be separated into two divisions : 

(1) those giving the typical reactions of the colon baciilus, and 

(2) those giving corresponding negative reactions, and so ap¬ 
proaching the typhoid type ; but in no case was an organism 
giving all the reactions of the B. typhosus isolated. It ought 
to be remembered, however, that our samples of oysters, 
although of various kinds and from different sources, were in no 
case, so far as we are aware, derived from a bed known to be 
contaminated or suspected of typhoid. 

(17) We have shown also the frequent occurrence, in various 
shell-fish from the shops, of anaerobic spore-bearing bacilli 
giving the characteristics of the B. enleritidts sporogenes 
recently described by Klein. 

(18) As the result of our work, we make certain re¬ 
commendations as to the sanitary regulation and registration of 
the oyster beds, and as to quarantine for oysters imported from 
abroad. 


THE DUKE OF DEVONSHIRE ON 
SECONDARY EDUCATION. 

'T'HE Duke of Devonshire opened the new building of the 
Municipal Technical College at Derby on Thursday last ; 
and in the course of an address delivered at a luncheon given by 
the Mayor of Derby on that occasion, he is reported by the 
Times to have made the following remarks upon the value of 
scientific instruction and the reform of secondary education. 

The inhabitants of Derby had not up to the present time 
enjoyed all the advantages in obtaining a scientific education 
which would have been so useful to a town possessing so many, 
so large, and so varied industries. But science instruction in 
Derby was now, he trusted, entering upon a new course, and he 
had little doubt that the instruction in science which would be 
carried on in that building would be as thorough as that which 
had hitherto been accomplished in the art school. Though 
they had made a great step in the erection and completion of 
these buildings, a great deal still remained to be done. The 
erection of the most complete buildings and the calling of them 
a college would not be of much use unless at the same time they 
were able to obtain a competent staff of teachers. That, he had 
no doubt, had already been done ; but, even when they had 
done that, they must remember that independent classes and 
courses of lectures, useful as they might be in enabling students 
to acquire certain branches of knowledge which would be of use 
to them in future years, would not, unless they were organised 
on the principles to some extent which prevailed in our older 
schools and colleges, provide that intellectual training and that 
mental discipline which was more valuable than any acquired 
knowledge. 

He and many with him, much more able than himself, had 
during a good many years advocated the absolute national 
necessity of giving to our people a better technical, artistic, and 
scientific training. He had urged it in the interests of the 
maintenance of our industrial supremacy and in the interests of our 
industrial and commercial existence. The necessity for placing 
these means of technical instruction within the reach of our 
people was now universally admitted. There was a movement 
in this direction in every part of the country, and, in addition 
to what had hitherto been known as the technical educa¬ 
tion movement, there was an equally strong desire for the 
addition of what was termed commercial education. But what 
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he thought was not yet quite clearly understood, and what he 
felt he had hitherto failed to understand himself more than in a 
very imperfect degree, was that we could not have technical, 
scientific, or artistic training to any great extent or in any 
valuable degree except as part of a sound general system of 
secondary education. We could not graft scientific or artistic 
education upon the stunted stem of deficient elementary educa¬ 
tion. On the other hand, he believed that the special study and 
development of a sound general system of education would be 
found to be of great and daily-increasing advantage. For this 
reason he had seen with great satisfaction that a good deal of 
attention had been paid during the last few weeks to a measure 
which he had laid before Parliament last year for the purpose 
of obtaining discussion and criticism, and which he hoped, either 
in its former or in an altered shape, to introduce again very 
shortly into Parliament with a view to its passage. The object 
of that measure was to commence—-it did not profess to do more 
—the reform and reorganisation of our secondary education. 

If the provisions of the Bill were of a limited character, and 
were confined to the creation of a central educational authority, 
it was because the Government were of opinion that it was 
best and wisest to proceed by degrees and with precaution, and 
to put their own house in order before they attempted to 
arrange the houses of other people. They admitted that a 
great deal of the confusion and want of co-operation which 
existed locally found its counterpart in the central departments 
in the metropolis between the Charity Commissioners, the 
Endowed Schools Commissioners, the Education Department, 
and the Science and Art Department. There had not hitherto 
been that unity of action and that thorough common under¬ 
standing of objects and aims which would enable those Depart¬ 
ments to give sound and practical advice to the local authorities. 
The Government believed that if they succeeded—and they 
hoped to succeed—in uniting these educational authorities at 
the centre into one harmonious and powerful organisation, 
then, without attempting to impose upon the country any 
cast-iron system, while leaving to localities perfect freedom to 
adapt their own educational methods to their own ends, they 
would be able to afford them through their experts and their 
inspectors that assistance and guidance which would enable 
them to carry out efficiently their important duties. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. —The Vice-Chancellor publishes a further list of 
donations to the Benefaction Fund, established last year, which 
brings the total up to 8557/. The list includes a donation of 
1000/. from Lord Iveagh. Prof. Ewing has also received a 
promise from an anonymous donor of 500/. to be expended on 
apparatus for the Engineering Laboratory. 

The Agricultural Science Syndicate reports that twenty-one 
candidates have now received the University diploma in 
Agriculture. Of these fourteen have studied in Cambridge : 
seven are now engaged in teaching, and seven in farming or 
land agency. 


Clifton College has achieved remarkable success in the 
recent examination for admission to Woolwich and Sandhurst, 
the first place in each list having been gained by a Clifton boy 
direct from school. This is the first examination held under 
the new syllabus, which was so severely criticised in the papers 
about two years ago. Though materially reduced, the scheme 
still remains the most exacting that has yet been proposed to 
army candidates. 

Those who are working in the cause of higher education 
among the Mahomedans have (says the Allahabad Pioneer 
Mail) been much encouraged by a letter that Mr. Justice 
Budruddin Tyabjee, of Bombay, has addressed to the Nawab 
Mohsin-ul-Mulk, in reference to the scheme for raising the 
College at Aligarh to the status of a Mahomedan University. 
The learned judge, who so worthily represents Mahomedan 
culture and enlightenment in his own Presidency, has expressed 
warm approval of the idea, and has supported his approval 
with an offer of a subscription of 2000 rupees towards the 
endowment fund. 

Prof. W. A. Herdman, F. R.S., remarks in the twelfth 
annual report of the Liverpool Marine Biology Committee that 
there are two practices in American universities which excite 
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the envy of professors in this country. One is the “sabbatical 
year”—the one year in every seven given for purposes of travel, 
study, and investigation. The other is the frequent endowment 
of an expedition—or equipment of an exploring party—by an 
individual man or woman who is interested in the subject, and 
can give a special fund for such a purpose. The Columbia 
University in New York, the Johns Hopkins University in 
Baltimore, Yale College in Newhaven, and Harvard at Cam¬ 
bridge, have alt benefited immensely in the past by such ex¬ 
ploring expeditions. Nearly every year of late has seen one 
or more of such, due to private generosity, in the field; and 
the work they have done has both added to general scientific 
knowledge, and has also enriched with collections the labora¬ 
tories and museums of the college to which the expedition 
belonged. 

The absurd mistakes made by school children in writing 
answers to examination questions are often due to imperfect 
teaching, and they point to the need of more rational methods of 
instruction. The University Correspondent publishes a classi¬ 
fied collection of these mistakes annually, and from the list that 
has just appeared we select a few, not in a spirit of levity, but 
to warn teachers who instruct children in the principles of 
science to be sure that their pupils comprehend their lessons. 
In geography the following answers occur :—The North Pole is 
a stick put in the ground by the explorer who can go farthest 
north.—A delta is a burning mountain. —If you stand on the sea¬ 
shore on a clear day, you can watch a vessel sailing round the 
world. This is a proof that the world is round.—The Sunder- 
bunds are the hot winds which blow across the desert of Sarah. 
—Canons are pieces of rope the Americans catch wild horses 
with.—A moraine is a disease which afflicts cattle in hot coun¬ 
tries. The following answers, classified under mathematics 
and science, are amusing :—A trapezium is the thing in a 
gymnasium.—Elements are those metals which do not com¬ 
bine with other things, such as earth, alumium, water, fire, 
air, &c.—Latent heat is little particles of steam joined to¬ 
gether so as you can’t see them.—The solar spectrum is a group 
of stars so called in consequence of its being nearer the sun 
than any other group. —The stomach is the most diluted part of 
the elementary canal.—Wind is that which the dust blows along 
the street. 

Mr. James Stuart, M.P., delivered an address at St. 
Andrews University on Monday, the occasion being his instal¬ 
lation as Rector of the University. In the course of his 
remarks he pointed out that much of the trade and commerce 
of the country was now under conditions in which the know¬ 
ledge it was based on could be with advantage submitted to 
ordinary scientific treatment. But trade and commerce were 
still outside the pale of their University system, and those who 
followed them had to content themselves with the crumbs 
which fell from other tables. From the Universities’ own point 
of view it daily became more necessary to provide new outlets 
for their students. There was undoubtedly an increased and 
increasing demand by those who wanted to learn that they 
should be taught subjects which bore upon their every-day life 
—sanitary science, physiology, anatomy, geology, chemistry of 
the arts, electricity, political economy, the history of trade and 
of their colonies, and modern languages. Many wanted those 
things who did not care for Latin or Greek or pure mathematics, 
and it would not do for the Universities to sit down and say, 
“We will not teach you these things because they are not 
academic subjects.” They should not fear the curriculum 
being too full; students could always select for themselves 
what they wanted to study, and they ought to strive to give men 
wide chances of knowing what the state of knowledge was. 
There was mote spent on trade and manufacture in some single 
towns in Germany now than in all broad Scotland put together. 
Their education in trade and manufacture was miserably 
behind, and yet this was at a moment when everything in the 
national race depended on such education. No one who had 
compared the advance of Germany in education with their own 
stagnation, even during the last quarter of a century, could 
fail to tremble at the insecurity in which this nation stood. It 
was his opinion, as one who had watched this for long, that it was 
not too much to say that commercial and trade decay lay before 
them unless they could pull themselves together in this matter. 
They^ pottered over night schools, and this or that piece of 
technical teaching. They were altogether on a wrong scale. 
Where their competitors were spending thousands of pounds 
they were spending dozens of half-pence. 
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